Background Shared decision-making between patients and physicians involves educating the patient, providing options, eliciting patient preferences, and reaching agreement on a decision. There are different ways to measure shared decision-making, including patient involvement, but there is no consensus on the best approach. In other fields, there have been varying relationships between patient-perceived involvement and observed patient involvement in shared decision-making. The relationship between observed and patient-perceived patient involvement in decision-making has not been studied in orthopaedic surgery. Questions/purposes (1) Does patient-perceived involvement correlate with observed measurements of patient involvement in decision-making in orthopaedic surgery? (2) Are patient demographics associated with perceived and observed measurements of patient involvement in decisionmaking? Methods We performed a prospective, observational study to compare observed and perceived patient involvement in new patient consultations for eight orthopaedic surgeons in subspecialties including hand/upper extremity, total joint arthroplasty, spine, sports, trauma, foot and ankle, and tumor. We enrolled 117 English-literate patients 18 years or older over an enrollment period of 2 months.
observed measurements of patient involvement in decisionmaking? Methods We performed a prospective, observational study to compare observed and perceived patient involvement in new patient consultations for eight orthopaedic surgeons in subspecialties including hand/upper extremity, total joint arthroplasty, spine, sports, trauma, foot and ankle, and tumor. We enrolled 117 English-literate patients 18 years or older over an enrollment period of 2 months. A member of the research team assessed observed patient involvement during a consultation with the Observing Patient Involvement in Decision-Making (OP-TION) instrument (scaled 1-100 with higher scores representing greater involvement). After the consultation, we asked patients to complete a questionnaire with demographic information including age, sex, race, education, income, marital status, employment status, and injury type. Patients also completed the Perceived Involvement in Care Scale (PICS), which measures patient-perceived involvement (scaled 1-13 with higher scores representing greater involvement). Both instruments are validated in multiple studies in various specialties and the physicians were blinded to the instruments used. We assessed the correlation between observed and patient-perceived involvement as well as tested the association between patient demographics and patient involvement scores. Results There was weak correlation between observed involvement (OPTION) and patient-perceived involvement (PICS) (r = 0.37, p < 0.01) in decision-making (mean OPTION, 28.7, SD 7.7; mean PICS, 8.43, SD 2.3). We found a low degree of observed patient involvement despite a moderate to high degree of perceived involvement. No patient demographic factor had a significant association with patient involvement.
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Introduction
Shared decision-making represents a movement in health care toward increased patient involvement in making decisions. The steps of shared decision-making can be summarized as follows: (1) provision of information to educate the patient about options; (2) elicitation of patient goals, values, and preferences; and (3) collaboration between the patient and physician to come to a decision together that reflects the patient's preferences [1, 2, 11, 13, 24, 29] . Studies across multiple specialties, including orthopaedic surgery, show that an increase in patient involvement improves adherence to treatments, lowers discretionary spending on unnecessary treatments, strengthens patient-physician trust, and improves patient satisfaction [4, 15, 16, 18-21, 25, 28] . Several methods have been described to measure the three steps of the shared decision-making process and inform implementation efforts, including testing patient knowledge, inquiring about patient preferences, and measuring patient involvement in their care.
However, there is often a marked dichotomy between what patients perceive as involvement in decision-making and observed levels of participation (where the observations are made by parties not involved in the care). For example, studies of patients with multiple sclerosis or heart disease show that observed levels of patient involvement do not correlate with patient-perceived levels of their involvement [6, 17, 22] . In short, patients report that they are involved in their treatment, but, when measured by a third party, measurable levels of patient involvement in decision-making are low. Although orthopaedic and musculoskeletal care represents a large fraction of overall health care, there is little published on shared decisionmaking. We know of no prior studies that have examined the relationship between perceived and objective patient involvement in decision-making in orthopaedic surgery [9, 10, 14, 31] .
We therefore examined the following questions: (1) Does patient-perceived involvement correlate with observed measurements of patient involvement in decision-making in orthopaedic surgery? (2) Are patient demographics associated with perceived and observed measurements of patient involvement in decisionmaking?
Patients and Methods
All procedures followed guidelines and were approved by the institutional review board. We performed an observational, prospective study by observing new patient orthopaedic consultations at a single orthopaedic outpatient hospital from August 2017 to September 2017. Eight orthopaedic surgeons in subspecialties including hand/upper extremity, spine, trauma, total joint arthroplasty, sports, foot and ankle, and tumor, who are part of an ongoing collaboration, were informed that they would be participating in a study on shared decision-making but were blinded to the tools used.
Two members of our research team (KM, SE) completed training for the Observing Patient Involvement in Decision-making (OPTION) instrument [12] . These individuals were not involved in the care of any of the study patients. The two individuals then observed 10 patient visits using the OPTION instrument. The research team reviewed these results, addressed inconsistencies, and observed an additional five visits to establish interrater consistency. The interrater reliability was 0.85 as calculated from the percent agreement between the two reviewers for 15 observations. New patients presenting to the orthopaedic clinic were approached for inclusion in this study. We enrolled a total of 117 patients in our study. Thirteen patients declined enrollment and three withdrew consent after their consultation. Patients were considered eligible for enrollment if they were 18 years or older and were literate, Englishspeakers. Four patients who were initially consented were later unenrolled because they did not meet inclusion criteria. Patients presented with a variety of orthopaedic conditions (see Appendix, Supplemental Digital Content 1). During enrollment, patients were asked to take part in a study on shared decision-making. If consent was obtained, one of the two raters then observed the consultation and scored the physician-patient interactions using the OPTION instrument. After the consultation, patients were asked to complete a short demographics questionnaire as well as the Perceived Involvement in Care Scale (PICS) questionnaire.
The OPTION instrument is a validated questionnaire that was created to objectively quantify patient involvement in decision-making and has been applied in multiple specialties [8, 12] . The instrument measures 12 aspects of patient involvement that can be scored on a scale from 0 to 4. A third-party observer grades the physicianpatient interaction for each of the 12 aspects. Per the methods devised by Elwyn et al., scores are calculated on a scale of 0 to 100 [12] . A higher score indicates higher levels of patient involvement.
The PICS instrument is a validated 13-question survey the patient completes to assess their perception of their involvement in decision-making [18] . Each question asks the patient about a certain aspect of their consultation that indicates patient involvement in decision-making occurred. The 13 questions are separated into three subsets that convey different aspects of patient involvement: physician facilitation of patient involvement (Subset A, five questions); patient information provision (Subset B, four questions); and patient participation in decision-making (Subset C, four questions). All questions are "yes/no." A "yes" equals 1 point; a "no" equals 0 points. The maximum score is 13 points: 5 for Subset A; 4 for Subset B; and 4 for Subset C. Like with the OPTION instrument, a higher score indicates higher involvement.
Statistical Analysis
We completed an a priori power analysis to provide 90% power to detect a 0.30 correlation between objective and patient-perceived involvement (a = 0.05), requiring 112 patients. Pearson's correlation was used to determine the correlation between the OPTION and PICS scores. For analysis of variance testing, the response variables were objective patient involvement (OPTION scores) and patient-perceived involvement (PICS scores) in decisionmaking; explanatory variables included patient characteristics such as age, gender, relationship status, education, income, and employment status (Table 1) . . The mean PICS score was relatively greater than the mean OPTION score, indicating greater perceived involvement than observed involvement. The highest scoring questions on the OPTION instrument were for drawing attention to the problem and listing options for treatment (1.9 and 1.8 out of a maximum of 4, respectively). The lowest scoring criteria for OPTION were assessing the patient's preference for receiving information and exploring patient preferences, expectations, and concerns for their treatment (0.4 and 0.3 of a maximum of 4, respectively; Table 2 ). The highest scoring criterion for PICS was that their physician gave a complete explanation of their symptoms and medical treatment (117 of 117 patients responded affirmatively). The lower scoring criterion for PICS was that the patient did not attempt to involve themselves in decision-making (17 of 117 patients responded affirmatively; Table 2) .
Results

Patient-perceived involvement (PICS
One-way analysis of variance testing revealed no significant associations between patient demographics and observed or patient-perceived patient involvement.
Discussion
Shared decision-making involves educating patients; eliciting patient goals, values, and preferences; and collaborating with the patient to reach a mutual conclusion that reflects the patient's values and preferences [1, 2, 11, 13, 24, 29] . In practice, shared decision-making can be measured by assessing the level of patient involvement in the decision-making process. Past studies in nonorthopaedic specialties have shown that observed and patient-perceived levels of patient involvement are not correlated [6, 17, 22] . Our results reveal that the two measurements are unrelated in orthopaedics. We also found that no patient demographic factor had a significant association with observed or perceived patient involvement.
The results of this study should be considered in light of its limitations. The patient sample in this study was from a single, academic institution in a suburban setting with uniquely high median income and education [30] . Further work to validate the conclusions in a more nationally representative setting is needed. Additionally, we did not assess the demographics of those patients who declined enrollment or were not approached for enrollment. Nonetheless, because we did not exclude patients for reasons other than age (younger than 18 years) or literacy (nonEnglish speaking), we do not believe the unenrolled population was notably different from the enrolled population. Another possible limitation is that the diverse range of injuries and conditions in our patient population makes the results of our study less applicable to a specific orthopaedic specialty. However, we believe that because our cohort has injuries and diseases from multiple specialties, it is more applicable to orthopaedics and musculoskeletal conditions in general. Additionally, some specialists may feel that certain injuries (such as displaced intraarticular fractures) do not have multiple options for treatment and therefore do not lend themselves to a shared decision. Experts in shared decision-making would contend that a main principle of the process is acknowledging that there are always multiple options, even if one of those options can lead to an inferior functional outcome.
There are additional possible limitations within our methods. It is possible that the OPTION instrument is not an entirely objective measure of patient involvement because it is dependent on the judgment of the third-person observer. We controlled for this by having our two observers complete extensive training with the instrument and develop interrated consistency through joint observations. Past studies have used similar methodology to improve the objectiveness of the OPTION instrument [5, 8, 15] . The Hawthorne effect may also have confounded the results because all surgeons and patients were aware that their interaction was being observed and analyzed [23] . We attempted to limit this confounder by not disclosing the aspects of patient involvement (and instruments) in decision-making that were being measured during the observation period. We found little correlation between patient-reported measures of involvement in decision-making and those reported by an observing third party and that patients reported higher levels of involvement than observed. This 
OPTION
The clinician draws attention to an identified problem as one that requires a decision-making process.
(0.53)
The clinician states that there is more than one way to deal the identified problem ("equipoise").
1.57(0.84)
The clinician assesses the patient's preferred approach to receiving information to assist decision-making (eg, discussion, reading printed material, assessing graphic data, using videotapes or other media).
(0)
The clinician lists "options," which can include the choice of "no action."
(0.76)
The clinician explains the pros and cons of options to the patient (taking no action is an option).
(0.93)
The clinician explores the patient's expectations (or ideas) about how the problem(s) are to be managed.
(0.83)
The clinician explores the patient's concerns (fears) about how problem(s) are to be managed.
(0.67)
The clinician checks that the patient has understood the information.
(0.87)
The clinician offers the patient explicit opportunities to ask questions during the decisionmaking process.
(0.79)
The clinician elicits the patient's preferred level of involvement in decision-making.
(0.60)
The clinician indicates the need for a decision-making (or deferring) stage.
(0.72)
The clinician indicates the need to review the decision (or deferment). [17, 22] . These studies also reveal similar trends in the questionby-question breakdown. For example, in our study and those listed previously, patients gave their physician high marks for facilitating patient involvement in their care despite the fact that these aspects of the observed patient involvement in decision-making scored the lowest. This example can help explain the discordance between objective and perceived patient involvement in decision-making as a whole. Objective measurement of patient involvement cannot allow for inference on the part of the observer. Patients, on the other hand, are free to infer and abstract information from the words physicians use as well as their tone, expressions, and body language. We found no association between any patient demographic component and perceived or observed measurements of patient involvement in decision-making. Other studies comparing observed and perceived involvement had similar results in regard to patient demographics. However, they did find that physician characteristics, patient-physician concordance, and consultation duration impacted patient involvement [6, 22] . Future studies could focus on the impact these variables may have in orthopaedic consultations.
Our results highlight the deficiencies in our understanding and measurement of the shared decisionmaking process in orthopaedic surgery. Whether objective patient involvement in decision-making must occur or whether it is more important for patients to believe they are involved has not been answered. Currently, there is evidence demonstrating a relationship between patientperceived involvement and improved outcomes [3, 7, 26, 27] . For example, in patients with chronic pain, increased patient-perceived involvement (PICS score) correlates strongly with increased quality of life, healthcare satisfaction, and psychologic status [26] . Further research on the relationship between patient-perceived involvement and patient-reported outcomes such as functional scores is needed in orthopaedic surgery. For example, if functional outcomes correlate with perceived involvement, it may not be necessary to implement standards for observed patient involvement in decision-making. Instead, efforts to improve patient-perceived involvement could be used to inform health policy and quality improvement efforts. Moreover, qualitative analysis of what "shared decisionmaking" means to patients is needed. This information would then be used to help train physicians on how their behavior is perceived by patients and how they can adjust their communication styles to improve patient participation in decision-making.
